Thirty-three social isolates were selected from four nursery school populations according to teacher ratings and behavioral samples obtained by trained Os. In a 2X2 factorial design, half of the children viewed a 23-min. modeling film depicting appropriate social behavior, while the other half viewed a control film. Half of the subjects in each film condition then received social reinforcement contingent upon the performance of peer interaction behaviors. Modeling was shown to be a more rapid modification procedure than was shaping, and the interaction levels produced through modeling, with or without the addition of shaping, were more stable over tune. In the follow-up assessments, modeling 5s remained at the level of nonisolates, while shaping and control 5s returned to isolate level.
The apparent utility of behavioral approaches to psychotherapy has brought about a general and increasingly enthusiastic acceptance of treatment procedures based upon principles of learning. A number of crucial contributions to the behavior modification literature have recently emphasized experimental demonstrations of therapeutic change and thereby have lent scientific support to the rapidly advancing behavior therapy movement (e.g., Bandura, 1969 , Eysenck, 1964 Franks, 1969; Kanfer & Phillips, 1970; Krasner & Ullman, 1965; Wolpe & Lazarus, 1966) . While these and other convincing elaborations have accelerated the trend toward clinical behaviorism in general, only quite recently have 2Js begun to assess the relative efficacy of the various behavioral approaches. The present .study compares the outcomes of two of the major procedures in behavior modification, applied both singly and in combination. Moreover, it evaluates the long-term effects of the observational acquisition of social skills as influenced by naturally occurring and/or programmed reinforcement.
The efficiency of symbolic modeling as a means of modifying social withdrawal was demonstrated in an earlier study by the author . Social isolates were shown a modeling film designed to transmit social competencies and simultaneously reduce fear of interaction with peers. The film had been staged in the SB' nursery school rooms, employing six actors of nursery school age. It was found that a single viewing of the film increased isolate childrens' social interaction to the level of nonisolates. The efficiency of behavior change produced by the 23-min. modeling film was quite impressive, compared to the lengthy procedures usually involved in shaping. Given that behavior is largely maintained by its consequences, it was speculated that social reinforcement might serve to maintain behavioral changes induced through modeling.
While the efficiency and durational outcome of differential treatment procedures are important considerations to which the present study was directed, the nature of the disorder selected for modification is of no small consequence in psychopathology and personality development. A nursery school child who exhibits gross deficits in social interaction 327 might be labeled a "preschizophrenic personality" in some diagnostic systems (Cameron, 1963) . Whatever one's orientation to diagnostics and etiology, it may nonetheless be noted that very little "normal" development can occur in the absence of social interaction. The preschool isolate foregoes immeasurably significant learning experiences and is quite conceivably acquiring a set for social avoidance which may be maintained over long periods of time, perhaps indefinitely, by the anxietyreducing properties of solitary play. Children with very limited social competence are typically mistreated by their peers, the result being that severely withdrawn children are likely to undergo aversive conditioning when they occasionally hazard interactions with peers. It appears that social withdrawal in preschool children is a phenomenon of interest to students of child development as well as those generally concerned with the amelioration of critical behavior disorders.
The notion of "early prevention" can be equally well applied to the present situation, within a behavioral framework, in that elimination of behavioral deficits in early childhood safeguards against the development of more pervasive dysfunctions. This last consideration points to a final note of interest in the present study, that is, by taking much of our current behavior change skills into clearly "preventive" social situations, we might gain our greatest opportunity for meaningful social impact (Cowan, Gardner, & Zax, 1967; O'Connor, 1972; O'Connor & Rappaport, 1970; Rappaport & O'Connor, 1970; Sarason & Ganzer, 1969) . This investigation was intended to examine questions of treatment efficacy within such a socially relevant natural setting.
METHOD

Selection of Isolates
Teachers in each of four local nursery schools were asked to identify the most socially withdrawn children in their classes in rank order. Those in the most "isolated" 25% were then observed over 64 randomly scheduled time intervals, and those who were observed to interact with peers no more than 15% of the time (10 out of the 64 intervals) were selected for inclusion in the study. The use of these criteria therefore combined the historically based summary judgments of teachers and objective observations of the withdrawal behavior itself. A total of 12 teachers provided data for the preliminary identification of 80 isolates from a total school population of 320 children. Of these 80,41% (33) were observed in peer interaction with frequencies below the predetermined 15% isolate level. Consistent with the earlier study, 60% of the isolates were female.
The behavioral assessment of interaction was conducted by six trained Os. The Os were randomly assigned to classrooms to observe the ongoing nursery school behavior of the teacher-rated isolates as well as an equal number of randomly chosen nonisolates. The Os were assigned in pairs for 25% of the observations to permit estimation of reliability. The Os were not informed of the status of any given child throughout the study, that is, they were not informed of the isolate-nonisolate status of children during the pretest and were not informed of 5s' condition assignment throughout the remaining assessment periods. The nonisolates observed during the pretest later served as an additional base line ("normal" interaction level) against which to compare the behavior of treated and nontreated isolates. Reliabilities (percentage of agreement across time intervals) ranged from 70% to 100% for any given pair of Os and averaged 91% across all O pairings.
Five categories were included in the observational assessment. Proximity to, visual contact with, verbal behavior toward, and interaction with another child were recorded. Interaction in this context was denned as any behavior directed toward another child which leads to reciprocal behavior on the part of the other child. The fifth category of these observations focused on the number of children involved in any peer interactions of the S. The interaction category was considered of primary importance, since interactions were the behavior class of dominant interest and the other categories are either dependent on or indicants of the occurrence of social interaction. This category was therefore the one chosen for all analyses.
Pretest and Follow-up
Observation sessions were randomly scheduled throughout freeplay periods during the nursery school day and consisted of 15-sec. intervals, 3 sec. per category, 4 min. per observational session. Postfilm assessments took place at similarly random freeplay times. The time sampling apparatuses were comprised of transistorized circuits set into clipboards with special lights set to blink every 3 sec.
Treatment Conditions
Three treatment conditions and one control condition were included in the study. Isolate children were assigned to one of the four conditions shown in the following figure after having been matched in sets of four according to pretest interaction scores and randomized across groups by sets such that each child was randomly assigned to a matched "partner" within each of the three other groups. The residual 5s were randomly assigned to conditions. Figure 1 indicates that 5s viewed either the modeling film or the control film and were either externally reinforced for social interaction thereafter or not. The assignment procedure insured equal means, range, and variance in all groups' "base rates." The same sorts of high anxiety responding to E (some children were socially avoidant to the point of refusing to leave the schoolroom with anyone) and frequent absences that occurred in the earlier study occurred to some extent in the present one, such that the final group Ns became 9, 7, 8, 7, respectively, as shown in Figure 1 .
Shaper Training
The "shapers" had all received classroom instruction in and had experience with operant procedures. It was assumed that these trained graduate students would more uniformly apply the systematic reinforcement required in shaping than would nursery school teachers. It is often the case that teachers actually reinforce children for consistent attention to adults, thereby reducing the possibility for peer interaction. Strangers, furthermore, have been shown to be more effective reinforcers in general than are parents (Stevenson, Keen, & Knights, 1963) , and teachers may well be less effective change agents for similar reasons. All four of the shapers were females, in light of additional findings which have indicated greater social control over this age group for female Es (e.g., Stevenson, 1961) .
Each of the shapers was randomly assigned a group of 5s from each of the two shaping conditions (postmodeling film and postcontrol film). The shapers were unaware of these condition assignments. The number of shaping sessions varied across 5s because of competing activities in the different nursery schools, but the research plan called for each child to receive a total of 5 hr. of praise and attention, during a 2-wk. period, upon the occurrence of successive approximations to social interaction. A few children actually received somewhat less than 5 hr. of social reinforcement because of interruptions imposed either by the teacher or the child. All but five children, however, received the full 5 hr. of shaping, and no child received less than 3 hr. of shaping.
The modeling film, identical with that used in the present author's 1969 study, consisted of 11 scenes depicting the social interactions of nursery school children, presented in a sequence with systematically graduates the activity level and the number of children engaged in the interaction. In each scene, a "model" child is shown joining an ongoing^social activity, ranging from one other child reading a book and making comments, to several children vigorously tossing large paper blocks around the room. There are six different models, two male and four female, who make such self-initiated entrances into an interaction, and in each case the descriptive soundtrack points out the particular behaviors performed by the model as well as the positive responses of the other children. The observing children had no contact with an E, beyond the instruction, "You can sit here and watch a movie on TV while I go finish my work." Children viewed the film on a TV set through which the film was back projected. As in the earlier study, this method of presentation appeared to heighten 5s' attention to the film, presumably due to children's general habituation to TV viewing.
The control film was again the Marineland dolphin film from the O'Connor 1969 study, with its lack of human behavior and focus on acrobatic fish. Its accompanying soundtrack was taken from Debussy's "L'apresmidi d'un Faune." The control film is of approximately the same length and interest value as the modeling film.
It may be noted in Figure 1 that two of the conditions constitute a replication of the 1969 study during the pre-and posttest phases here. More than simply a replication, however, these two groups' results provided a test of the generalizability of the modeling film across four different nursery school settings and populations. The factor of exact setting familiarity was thus absent in the present modeling conditions, although the general class of behaviors modeled hi the 1969 film is similar to that found in most nursery schools, as are the physical stimuli.
Posttrealment Assessment
Following the postfilm assessment, there were two additional treatment conditions, shaping and modeling plus shaping. Both of these manipulations began immediately after the postfilm assessment. Aside from behavior change comparisons across treatments, durational outcome was assessed for all groups, a consideration included in the earlier study.
The assessment periods can be most readily clarified from Figure 2 in the Results section below. Each group was assessed for level of social interaction on four occasions, labeled pretest, Assessment 1, Assessment 2, and Assessment 3. These assessment periods provided a pre-to posttreatment change measure and a follow-up assessment over time for each group and treatment. The time periods between all assessment phases averaged 3 wk. with a range from 1 wk. to 4. For two groups (modeling and control), the Assessment 3 measure is redundant in some sense, that is, it follows a follow-up of given treatment effect, whereas for the remaining two groups (shaping and modeling plus shaping) the third assessment is the sole measure of durational outcome following the shaping treatment effect. Each group was nonetheless observed at all four time periods in order to provide for same-time comparisons. In the modeling and control conditions, Assessment 2 and Assessment 3 are both follow-up measures of durational outcome. In all planned analyses, the appropriate, that is, posttreatment-of-interest scores were compared. The 3-wk. periods between assessments were considered optimal, in terms of approximating the "standard" time for noticeable behavior change in earlier shaping studies (e.g., Allen, Hart, Buell, Harris, &Wolf, 1964) .
RESULTS
Behavioral effects of treatments employed in the present study as well as tests of their efficiency and durational outcome are presented below. Figure 2 represents the mean percentages of time spent in peer interaction for all 5s, in all conditions, at each phase of the study.
The overall analysis of variance with repeated measures indicated that main effects for treatment conditions (F = 4.74, p < .01) and for assessment periods (F -7.52, p < .003) were significant, as was the Treatment Group X Assessment Phase interaction (F = 2.34, p < .03). The reader can readily see in Figure 2 that these significance figures are accounted for by controlled similarity among pretest scores and within-group changes which differ across groups at various assessment periods.
Replication of Modeling Effect
The effects of the modeling film are demonstrated by comparing the combined interaction levels of the two groups of children who saw the modeling film with those of the two groups who saw the control film. The planned statistical comparison (pre-to postmodeling film groups vs. pre-to postfilm groups (control)) reveals a highly significant modeling film effect (t = 2.81, p < .005). This is a clear replication of results obtained in the earlier research and can more readily be seen in a separate graph comparable to the figure in the report of the 1969 study. As Figure 3 shows, children in the modeling condition increased their social responsivity markedly. Their postfilm level of interaction was similar to that of the 80 nonisolates observed earlier. 3 The behavior of children who viewed the control film was unchanged.
Again there was a remarkable consistency across 5s in the modeling film groups, with all 16 5s showing increases in peer interaction after viewing the modeling film. Children who viewed the control film showed only randomly directed changes in the posttest. Eight in- 3 The 80 randomly chosen nonisolates interacted 26% of the time, on the average, which is comparable to the 29% average of nonisolates in the 1969 study. This average is across all four nursery schools, whose "norms" were 21%, 22%, 27%, and 32%, respectively. These data indicate that there is some consistency across nursery schools in the level of social interaction displayed by nonisolate children. Although there was a range of 11% in the "normal" interaction level among the four schools in the study, there was no statistical interaction effect on the scores of isolates in any phase of the study. creased, six decreased, and one remained at the same level of interaction. The changes, furthermore, were of small magnitude, from + 10% to -10% time spent interacting with peers. Viewers' familiarity with the exact setting depicted in the modeling film was apparently not a necessary factor in the observational learning process, and the film's efficacy appears to be generalizable across settings.
Comparison and Outcome
From the overall analysis, it was possible to extract a number of interesting planned comparisons between groups at the various treatment and durational outcome phases of the study. These are shown in Table 1 . Aside from the modeling versus control effect already mentioned, the following results appear to be of major interest. First, the group effect of shaping as compared to changes over that period among control 5s (Comparison 2) was highly significant. Not only did the rate of social interaction among 5s in the shaping condition increase at the time of postshaping observations in terms of the group mean, but seven of the eight 5s in this group showed increments which ranged up to + 75% time spent in peer interaction. This is an impressively consistent indication of social reinforcement effects on the behavior of isolates, since some past research has suggested that "development of social play behaviors may require much longer periods of reinforcement [Harris, Wolf, & Baer, 1964] ," for some children. It may be that the success of shaping, across 5s, in the present study was partly due to the training and skills of the shapers. Other factors, such as the novelty of the shaper's presence, the intermittent scheduling of sessions, or the repertoire of the 5s may have differentially affected the outcome here.
The overall effect of the shaping procedure was equally consistent in the modeling plus shaping condition, with six of those seven 5s showing increased peer interaction in the postshaping assessment. By averaging across 5s the number of interactions per shaping session, it was possible to view the two shaping conditions by group. Figure 4 represents these combined results within the two groups' shaping sessions. These two groups do not differ significantly, that is, interaction increments during shaping sessions were not significantly greater for 5s who had viewed the modeling film than for those who had viewed the control film. Furthermore, there were no significant differences between the treatment effects of modeling plus shaping versus modeling alone, nor between the treatment effects of shaping versus modeling plus shaping. There were, however, highly significant differences among these treatments at the followup phases. Comparisons 6 and 7 in Table 1 indicate highly significant differences in durational outcome across treatments. These analyses, along with the functions shown in Figure 2 , reveal that the high levels of social interaction achieved in the modeling and modeling plus shaping conditions remained stable over time, but that the effects of shaping alone were no longer evident at the time of the follow-up assessment. Shaping did not seem to add anything to modeling alone where durations of effect were considered. The modeling and modeling plus shaping groups did not differ significantly in the follow-up assessment. In fact, the modeling group showed a slight increment from the postfilm assessment to the follow-up, while the modeling plus shaping group showed a slight decrease over the follow-up period. This difference is not significant, but its direction is interesting.
DISCUSSION
That behavior is largely a function of its consequences and can be modified through manipulation of the reinforcement value of its outcome has become a truism. It is not at all surprising, therefore, that peer interaction can be increased by carefully manipulating the reinforcement contingencies related to those behaviors. The more compelling questions arising from the present data have to do with the relatively more efficient and longer lasting effects of symbolic modeling.
One possible explanation may lie in limitations of the shaping procedures employed in this study. It is surely possible that a more extended shaping period might have produced more durable patterns of social behavior. The Allen et al. (1964) study showed maintenance over time of the shaping effect with one S. It might also be speculated that "fading" and other systematic attempts to prolong reinforcement control might have produced more lasting changes. Since 5s in the shaping conditions reached their peak levels of social interaction during the third or fourth shaping session, and the shapers attempted to employ fading and intermittent reinforcement techniques as much as possible in a nonlaboratory setting, it would appear that neither of these hypotheses are supported in the present data, however.
An alternative explanation of the differential effects found here pivots around the learning versus performance distinction proposed in social learning theory (Bandura, 1968a (Bandura, , 1969 O'Connor, 1969b O'Connor, , 1971 . It may be that behavior modifiers are often concerned only with manipulating the performance of behaviors readily available within the repertoire of 5s, rather than with the transmission of new responses. Learning can be viewed not simply as an alteration in the probability of and discriminative stimuli for the performance of responses an 5 can already emit, but also as the acquisition of novel responses or cognitive rearrangements of simple components of a complex behavior. Within such a theoretical framework, the systematic presentation of modeled stimuli which may represent social behaviors absent from the repertoire of the S would be expected to increase O's social capability, given an attention-controlling situation and an absence of competing or confusing stimuli. By exposing the viewer to increasingly more active interaction, presumably graduating the anxiety-evoking content of the presentation in a relaxed nonperformance situation, the treatment would be expected to produce a reduction in anxiety or avoidance behavior. This effect has been termed "vicarious desensitization" elsewhere (O'Connor, 1971 ) and the predicted "disinhibition" has been demonstrated in several studies (Bandura, 1968b) . By following each modeled sequence of appropriate interaction behavior with an obviously positive consequence in the film, a vicarious reinforcement effect would be expected to facilitate O's performance of the behaviors modeled. These elements were all included in the modeling treatment conditions of the present study and appear to have produced the predicted results in the posttreatment data. Perhaps the simple manipulation of overt behavior through contingency management overlooks, in the case of severe deficits, the cognitively mediated elements that provide self-controlled cues which help maintain social behavior across a variety of classroom situations. If this were the case, the behavior would not likely be maintained by way of Ss' initiation and responsivity beyond the externally controlled period. The present data support this assumption as well.
Still another consideration, the locus of reinforcement during shaping, might have been at least partially responsible for the outcome here. Enhancing the social interaction of peers through the responses of reinforcing adults may be somewhat contradictory, since each delivery of praise and attention requires the child to withdraw from peer interaction to some extent. Future research might well focus on reinforcement delivered more naturally from within the context of the desired performance of behavior. In the present study it may have been the case that this "distraction effect" was responsible for both the variation in experimental control during shaping sessions and the absence of performance maintainance beyond the treatment period. Serious consideration of the choice of change agent in terms of controlling for distraction and other reinforcement counteracting properties might well be included in future research.
That adding shaping to modeling did not produce significantly greater effects than did modeling alone was a somewhat surprising outcome. It might have been assumed that these powerful procedures would have an additive effect and that reinforcement would have stabilized peer interaction resulting from the modeling presentation. Neither of these assumptions appear to be validated in the present results. It may be that there was something of a ceiling effect, such that once a child had acquired interaction behaviors through modeling he was likely to perform enough peer interaction to "use up" most of the available situations in which he could interact. This possibility seems in line with the similarly small variance in levels of interaction evidenced by nonisolates in all five of the nursery school populations observed in the present line of research. Since most 5s who viewed the modeling film reached this consistent "norm" level immediately, further increments may be statistically unlikely regardless of additional treatment procedures.
While some elements of observational learning have been defined (Bandura, 1968c (Bandura, , 1969 O'Connor, 1971 ) and specific interactions between reinforcement and "external" social control identified (Bandura Si Barab, 1971; Peterson & Whitehurst, 1971; Steinman, 1970) , there remains a set of interesting and unanswered questions in both areas. Perhaps the most pressing indication of the need for further experimentation is that which accrues directly from the success of behavior modifica-tion procedures in general. Whether to use modeling or shaping techniques or combinations of the two in nursery school rooms comprises only one example of the concerns facing the consumers of behavioral research. The very fact that such procedures can obtain powerful effects is sufficient to encourage teachers, parents, and other professionals to employ them across numerous behaviors and situations. The present study indicates that there is yet a great need for further basic and comparative study before readers can begin to utilize the findings of behavioral research efficiently and with confidence.
